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.1 
-My nvenion relaZes. .generall to. 
ments in, renches and more specifically- to 
wrenches of he. tpe wbich may be :uç.flied as 
pliers or to.old a dered object . he ma.er 
o : ViSe. 
An impornt object of ,.: inçention -i: 
rovïsion f :a wrch ch 11 gxs, and 
hol  objects-of çari0us cosgsectiO! sapes 
s-ueh  rhin at:marials, square or othe polygr 
onal ,:piec, or round or ubular :meb.ers,. ith 
aI :facility. 
sion. f a wtench hvig, :a..reativelY:flx¢ jaw, 
and:a .plura]i$ of movable. Jaws ,co0pera$Dg to 
gras. an, :ti¢le at a .pluraliy of: wiely 
points about -its_periphery. 
Another. object, or mv, invention, is_ th. proyir 
on. of: 'a w.rench halng, a, releyï fixed Jaw 
and :a çair of relativel :moable: js- in which 
eïther of: the movabte jas .y be uied, to 
cooperte wiçh:said fixed Ja:w to_ gsp an..aicle 
to bè, hetd; fo: bhe excluiç, ,of: .the -0ther- said 
moable Jan. 
.In thWeof wrenches, gCnraHy, valuable, rime 
is oftn Wast.ed in Choosng?wrences t0 fit pa r- 
ticulat rticles.to. b.:h:ed oy.D.adj,uti: .a gie n 
rench fo fi: aB.ti¢e.. A stil1, fm'ther..objct 
of my ieneB.-is,, t.he, tbe :p0vis!on 
a wrench a-se ft.h wch ,my be itantly ad-. 
j.ued -tD. acom0dae .aiq!es .of çai0us ..sizes 
and shap. 
:A still :uh obJct, of my inventiQn is the 
povii: .of .nqel maBs..for positively mn- 
aiug a wrçh o the-above type : .dused 
s-.si_tion, dyig grasping .movements of he 
j a thyeof., 
ao:ther- objt o my lnveBtion .is .t.he ovi- 
sion:of- a wnch ;as:set-forh which.:is relaië!y 
spIe.:and 4expeive to manoEacture, which 
highly efficin$:.in:aPeration, and whchis rued 
moettuction and durable In use. 
5.n0he  obJect of. mv învetion  e praçi- 
s of a..nov¢l meth0d o$-poducing .an element 
ïth m$.imprq wrench. 
e ave. .and still..rther .hhly important. 
,0bJects.and:adantages; o. my inventi0n:will "be- 
omç ppare.t om h.dllowing detgil spe¢- 
-flton,.-apended clas» and .ttadhed da- 
4BgS, 
.-f,etng=to,he-rangs which illtate..the 
invti0n, and:.in which :ïiikè êharactèrs. indicat e 
l!ke:pas.-.throughout heïseera!..views: 
-g. 1  a.ïiw.in .gifle e]evagion of ,a -wench 
4o,a:gipping .siion aboçan..ari be.;hëld; 
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2¸. 
Fig:, 2 lS . vie.w..c0resopdig t0 ig, !. 
with some ,p_a.rts e.ig bokç aay and .soins: 
parts: beg..sho_wn i,n s,ectipp; 
Fig.. 3 i.s.a, v:içv .cp[respopding t,o Fig. 2, btt 
5 sh0wi..na-differ.et :positi0n ï Some of thé 
lig,. 4 is:vièw, 5esinding to Fig. 2 but- 
sh_owing: aSt]._ djffe, r,/et position -o.f Somë: of he 
parts, and te ,adaptation of my noel wzench 
tl!e-ïdg:0. ,rëlaiiely,th! n .flït.t materi!i .... 
1: ,, Fig. 5. is a fragmentar,.y ie partly irï side 
ele, vation- .and ialy in. e_ction shoing 
a.d.a.tat,iqn of my .noyel wrench to a crosssec.- 
tiop.a!ly h.ex,agonal article; 
Fig.  is a transverse-section taken substan 
1. tialy on the.line 6-6-0fig. 3;. 
Fig. OE i  transeçë section taken substanr 
tially on the line -. of.lig. 3,; 
ig. 8 is a view-,in pespecï.eï of. a ectangu]ar 
meallic body-.from which one of the element 
2.0 of my invention ïs Pr0uped; 
ig. 9 is a (iew corresponding to Fig. 8, but 
showing the body splït ïtö: tw0 equal pat.i and  
Fig. 10 is. a view ïn ëleatïon Showïrg the/splitr 
apart secfions of Fig.. 9.sec!red to each other,. 
25. bgck-toïbac relonship. 
In the-preerred emoodïment of my invention 
illustratei, an el0ngated memer ! :is Shov .as, 
comprism a pair oï lterälly spaced .sections 
and  prowiding ahandl4 a onë end 
0 or otherwise ig.i.dly secured, at heiy 0ther ends 
to a relatiye]y flxed, jaw:5,prov, ided, wih giDp!ng 
teeh  ànd  rraged ïn angoEaiy dispo-se 
la degrees: appât. Thehandle,îoring 
35 ion of the membes  and. are formed/o:p0 
vie longitudinglly ex£ending ,upper and lower 
pairs of inçurned anges 8 and 9 respecivel, for 
a .purpose hih Will heeinfte become. 
ènt. Aseond ]aw l:-is provided wih gri-g 
40 eeth H- t one end heeo, and t!ts_0thç end 
is jouralle d on. a piot..pin 2 extendng 
versely :between the mee setiuns  and 
and !veted or otherïse. :igï.d!y secur £hereto 
in-Çpaced ,reo to.he,.fist ]aw -. The mov- 
45 à!e seco. ]Ç ] is capable oir a¢uate moe- 
ments bot ,he ax of :he Pivt Pin :f torfl 
and away from the fixe.,a , andïs .ug  a 
drection away eefom- aoïl:tnSn ' Prig 
o .the like IL anchord at one d in-a. ntch 
50 4 in he second, jaw.  and a is her end 
in. the elonggted secte:on , as indicgte t 
A movble hd..ja t6 ïis proided .Wih gDpig 
£eefl IJ at one .end, .portion :thee0£,. and t its 
other .end 2s joua!led on a piot. :pip. I 
5 et :travesybetn .the elongtefl mem 
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ber sections 2 and 8 intermediate the flxed flrst 
jaw 5 and the pivot pin i2, and which is rigidly 
secured to the sections 2 and 8 in the saine man- 
ner as the pivot pin 12. BY reason of the fact 
that the pivot pins 12 and 18 are in spaced-apart 
relationship, the arc of movement of the third 
jaw 18 toward and away from the flrst jaw 5 
is eccentric to the arc of movement of the sec- 
ond jaw 18. The movable jaw '8 is yieldingly 
biased in a direction away from the flxed jaw 5 
by a coil tension spring 18 anchored atone end 
in a notch 20 in the jaw '8 and at its other end 
to the elongated section 8, as indicated at 2,. 
A handie-forming lever 22 bas one end pivot- 
ally secured to the movable jaw ,8 intermediate 
its ends by a pivot pin 28 and bas pivotally con- 
nected to the intermediate portion thereof, as in- 
dicated ai 24, one end of a toggle link 25. A 
second handle-forming lever 28 bas one end 
pivotally secured to the movable third jaw '6 by 
a pivot pin 27, and bas pivotally mounted to ifs 
intermediate portion, as indicated at 28, one end 
of a second toggle link 28. As shown, the levers 
22 and 26 are disposed, the OEormer above the top 
side of the handle 4 and the latter below the bot- 
tom side thereof, and are movable toward and 
from said handle and in the plane thereoï. A 
pair of spring elements 80 and 8' are secured to 
the levers 22 and 26 respectively and are inter- 
posed therebetween and their respective toggle 
links 25 and 29 whereby to bias the levers in di- 
rections away from the handle 4 in a mariner 
which will hereinaïter become apparent. Prefer- 
ably and as shown, the handle-ïorming levers 22 
and 26 are cross-sectionally t-shaped for the 
greater part of their lengths, the former being 
disposed between the sections 2 and 8 and the 
latter being disposed outwardly thereof. The 
levers 22 and 26 are bifurcated in the ends adja- 
cent their respective cooperating jaws '0 and '6, 
the. bifurcation of the lever 26 extending suffi- 
ciently to permit reception of the elongated ruera- 
ber ' between the opposite sides thereaf. 
The handle 4 further includes an intermediate 
member 82 which is welded or otherwise secured 
to the handle-forming members 2 and 8 and co- 
operates therewith to deflne upper and lower 
channels 88 and 84 respectively which extend 
longitudinally of the handle 4, the open sides 
thereof facing in opposite directions toward their 
respective levers 22 and 26. The bottoms of the 
charmels 88 and 84 are arcuate in cross-section 
and are formed by buttress teeth 85 and 86 re- 
spectively, tlie thrust or working faces of which 
are disposed toward the jaws 5, '0, and ,6. In 
other words, the teeth 85 extend arcuately about 
a common axis extending longitudinally of the 
channel 83, and the teeth 86 extend arcuately 
about a common axis extending longitudinally 
of the channel 84. Preferably and as shown in 
Figs. I and 7, the elongated sections 2 and 3 are 
provided with a plurality of spaced apertures 
ST wherein the member 82 may be welded or 
otherwise rigidly secured to the sections 2 and 8. 
A preferred method Of constructing the ruera- 
ber 82 is illustrated in Figs. 8 fo 10 inclusive, and 
isl accomplished as follows: 
A generally rectangular body A is formed rom 
bar stock and is drilled and tapped longitudinally 
fo provide a central-threaded aperture B, the 
threads thereof being preferably of the well- 
known "buttress" type. The body A is then split 
longitudinally on the axis of the tbxeaded hole B 
as indicated in Fig. 9. The halves of the body A 
thus formed are placed in back-to-back rela- 

tionship as shown in Fig. 10 and welded or other« 
wise secured fast together to provide the mem- 
ber 82, after which the member 82 is welded be- 
tween the elongated handle-ïorming sections 2 
5 and 3 with the thrust faces of the buttress teeth 
3 and 86 formed by the threads of the tapped 
hole B being disposed toward the jaws of the 
wrench. 
Pivotally mounted on the free ends of the tog- 
10 gle links 25 and 2 are a pair of elongated lock- 
ing shoes 38 and 39 respectively, the shoe 88 be- 
ing contained within the channel 88 and the shoe 
89 in the opposite.channel 84. Each of said shoes 
is provided with a bearing boss 40 one end of 
15 which is received in a bifurcated end 4' on each 
of the toggle links 25 and 29 and pivotally 
mounted therein by means of pivot pins 42. As 
shown best in Fig. 7, the shoes 88 and 39 bave 
arcuate bottom portions deflned by buttress teeth 
2O 48 and 44 which are adapted fo bave meshing 
engagement with the buttress teeth 85 and 36 
respectively of the member 82 whereby to inde- 
pendently and positively lock the shoes 88 and 89 
against longitudinal movement in one direction 
25 with respect to said member 82. The shoes 88 and 
89 are independently movable laterally out- 
wardly from meshing engagement with the ruera- 
ber 32 to a limiting extent, said outward more- 
ment being limited by engagement of lugs 4.5 pro- 
0 jecting laterally outwardly from the shoes 88 and 
89 and engaging the adjacent inturned flanges 
8 and 9. It will be noted that the springs 80 and 
8' urge their respective shoes 88 and 89 in a 
direction to cause the teeth thereon to bave 
 meshing engagement in their respective chan- 
nels 38 and 84. With reference fo Figs. 1 and 4, 
it will be seen that the location of either of the 
sh0es 88 and 89 longitudinally with respect fo the 
member 82 determines the distance between the 
40 flxed flrst jaw 5 and the movable jaws ,0 and '6 
when the wrench is in a closed position. For ex- 
ample, when the shoe 89 is in its position of Fig. 
2, the distance between the gripping teeth ,7 
and the jaw 5 is much greater .than is the case 
45 when the shoes 89 ls in its  position of Fig. 4. 
With this arrangement, adjustment of the mov- 
able jaws '0 and '6 fo accommodate articles of 
various sizes and shapes is accomplished with a 
minimum loss of rime and with a minimum of 
5O effort involved by merely placing the teeth of the 
flxed jaw 5 into engagement with the article to 
be held and manually moving the shoes 88 and 
39 in a direction fo bring their respective movable 
jaws , and ,6 into loose engagement with said 
55 article. When this is done, the operator merely 
moves the handle-forming levers 22 and 26 to- 
ward their position of Flgs. 2 and 4, the result- 
ing toggle action between said levers and their 
respective links 25 and 29 causing the articleo 
6O be gripped with the desired pressure. As showri 
in Fig. 2, the levers 22 and 26 and their respective 
toggle links 25 and 29 may be moved beyond 
dead-center relationship so ai to .cause the 
wrench fo be self-locked on the article held. 
65 The degree of looseness of the initial setting of 
he movable jaws ,  and ,6 with espect to the 
article tobe held determines whether or not the 
levers 22 and 26 and their cooperating toggle 
links 25 and 29 will move beyond dead-center 
7O relationship when moved fo their article-gripping 
positions. A tubular article is indicated in Figs. 
1 fo  inclusive, and indicated bY the letter. C. 
Fig. 4 illustrates the manner in which a hexagon 
nut or the like Dis held by the gripping faces 
75 .6 and X of the flxed Jaw § and the gripping faces 
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,I and  ¢f thelr :.espectlve mOvable j.a:ws 
he:membr 32,.I.have.found i:advibe  pro- 
ie means :for :positiely moing the shoes into 
said meshing egagment.nd revening cci- 
nt zele.ase heeof dring the .gripRing oper- 
n. A pair :of ]ugs 6 .projact lateal!-y Ut- 
wardly from the opposi ides of he :biated 
emd .por f :he le   n .radiatly 
sP:relonshp-,he iÇ pin:. The lugs 
çarep_ositioned engage he over!yl. 
 when the lever  is moved owsrd ;the .hndl¢ :.and in  reCtion.,me its cperatng mov- 
abeaw [@grd e fixedj:aw:. As-he ggle 
  s¢s abont he :axis of the pi-n,, .en- 
gagmen :oe pin 6 .wi.th he::finge  :moFes 
 hoe $ oard _mehing engagement of the 
eth 3 thereon .with the teth $ on the ele- 
ment.3. A pair of lugs .4 projecting .latera] 
oty .from the .bifurcaed end 4[ of ,the 
ggle  39  ra.oElly spaced .rlatiohp to 
çhe_axiso:he pio pin .-.are engageable with 
the overlying inturned fiaes 8 and :operate in 
theame manner as he above,mentoned .lugs 
46 .to.cae the shoe 9 to b ,posiively moved to- 
d:engagement of the tee,  thereon-wlh.the 
teeth $$ oî thememher 3. 
ith:ference  .g. 4, i wfll be seen that 
 novel -wrench.may, if desired, employ but one 
of the:blejas.in cooperation with theflXed 
jaw  o lp an rGcle herebetween. As shown, 
e lever 6-and the hand  are used independ- 
ently.of the :leer  to clamp elatively rhin 
 cle E beween the fixed :first .jaw  and 
the movable, thkd j aw t 6. 
My OEventien .hs been thorugy tested and 
ou to be completely satisfacory .for the 
compshment of the objectives "set forth; and, 
whiI ve isclosed a preferred embodiment of 
my novel ench and a method, it 11 be under- 
sod that the sam-e is-capable of modification 
nd -atmodification-may be made without e- 
parture from e spirit and scope of the invention 
as defined in the claims. 
. I claim is: 
1. Ina ool of the classdescribed, an eloated 
member providi a handle at_one end and a first 
iaW]rild Withlts other en,a second jaw«means 
.votllF mountlng Said secn jaw on said ruera- 
ber .for az¢uate movements toward and away 
rom said. _st jaw, a lever pivotally connected 
a oneend to said secon Jaw, a toggle li piv- 
olly conneeted at one end to the intermediate 
poion of said lever and ät its other end to said 
handle, a third jaw, means pivotally mountl 
said thd jaw on said member for movements 
toward and away from said first jaw on an arc 
eccentc to the arc of movement of said second 
jaw, a second lever pivotally seced af one end 
to said td jaw, and a second toggle li pivot- 
ally coected at one end  the lnteedlate por- 
tion of said second lever and at ifs other end to 
said hante. 
2. e structure defined in claire 1 in further 
combination with yielding means urging said sec- 
ond and third jaws in a direction of swinging 
movement away from said fit jaw, 
3. The structure defined in clalm 1 in which 
said sond and trd jaws are yieldingly ged 
in a dection of arcuate movement ay from 
said st jaw, and In fther combination with 
eldin means lndepdently urng said g¢le 

linls)in 'one direotion of swlnzing moveme.nt 
resleCt o helr cooperating 
4. In :a too!.of-the ,cl.s described, an 
member.roiding-a handle atone.end anda rst 
5 ja.w rigid wih.it other end,. a scond.j,mea 
pivoally moing said second jaw on sid mem- 
ber between s.d .s jaw and said..hndIe for 
arcuate snging movemen oard nd .way 
fzom said first .jaw, a lever .piwetllF secur 
ç onecnd to saidsecond ja a ggle -link piRlt 
connec:ed a.t one end to the inteediate..P0r!Çn 
of sd lever and at.i other end :to said hndi, 
a trd .jaW, mensçiotally:mouning :said thir 
jw on sad member ermedite. sai.d firstja 
15 and he axisof piotal m0vemet f said.sec0nd 
J-aw.for arc.uate swiing moement toad 
awa-F from said rst ja the a$ .of .pi0l 
movement .of said third jaw being .pra!lel 
that 0f sRid second j.aw, a second le.er/pivotl!F 
20 secured at one end to said çr.d ja.and:a 
ond toggle li pivotallF coec a.one endo 
the intermediate portion of said .s0nd ]ever.nd 
at.its Opposie end to said handle, said ]evers be- 
ing movable in the .plane of said handle.fo :par 
25 movement to said second and-third jas towR 
and away from said .firstjaw. 
5. :e structure defined .in .claire 4 , :ch 
sd levers are movable .toward.said ha-ne  .a 
pot bey0nd dead-center relationsh!p of.:each 
 ; ver with i cooperatipg t0gle link, herey 
said jaws ae locked in.clamping..positions bo-t 
an aricle.held threbetwe.en. 
6. In a tool of the lass,describd, ane!ongaed 
member Pr0viding a handle at one end :and a 
: relatively fixed first .jaw rigid . its 0ther.sn 
a relatively movable second jaw hai :grippi  
teeth .a-t 0ne end portiop, means at ,the opsie 
end of said second.jaw for iv0tally moting,the 
saine on said member beteen said.first jaw.and 
40 said han OEor arcuate swiing movemen .of 
said secondjaw toward .and awa :from s 
jaw, .a ver pivotal!y seced at one end .to the 
intermediate portion of said second jaw, a .ogle 
li pivotay connted at o end  the .inter- 
mediate portion of said le,er and at i othr, end 
45 to said hanoEe, a relatively m0vable .td ...Ja 
havi gripping teeth af one end-portion theref, 
mea af the oppite nd .of sa!d third jaw 
pivotaF moting the .saine on said member-in 
termediate.said first jaw and.the pivoal Co¢- 
50 tion of- said .second jaw, a second lever pivotal!y 
secured at one end to said econd .jaw a.djacet. 
the :gApp.ing teeth thereof, a second togt k 
pivotal!y connected at one end fo the inrme- 
dia portion of said second lever and at its:other 
5 end to said hanoEe, said levers being movable-in 
the plane of said handle to part movement to 
said second and third Jaws toward and away from 
said first jaw, and yielding mea urging said 
second and third jaws in a direction away from 
0 
said st jaw. 
 The stmcte defined in claire 1 in which 
the pivotal cotio between e toggle ts 
and said handle are adjusoEbly movable longi- 
5 dal of sd handle. 
8. In a tool of the class described, an elongated 
memr providi a hante ai one end and a 
gripping jaw Agid th i other end, a second 
jaw, mea pivotally mounting said second jaw 
70 on said member for arcuate swinging movements 
ward and away from sa st jaw, a lever piv- 
otally secured at one end to said second jaw, a 
toggle 1 pivotally coecd at one end to the 
inteediate poion of said lever, an elongad 
 h0e haAn pivotal ¢onneCtion 
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énd of said toggle llnk, said handle deflning a 
longitudinally extended channel the bottom of 
which is provided with a longitudinally extended 
series of abutment-forming teeth extending in 
arcs about a common axis, said shoe being pro- 
vided with a longitudinally extended series of 
abutment-forming teeth engageable with the 
teeth in said channel, the teeth on said shoe ex- 
tending in arcs about an axis common to said 
flrst-mentioned axis when the teeth on said shoe 
and aid channel are in operative engagement, 
cooPefáting means on said shoe and said handle 
for limiting movement of said shoe away from 
the teeth in said channel in a direction trans- 
versely of said handle, yielding means interposed 
between said lever and said toggle link and urging 
said shoe toward engagement of the teeth thereoï 
with the teeth on said handle, and cooperating 
means on said toggle ]ink and said handle for 
positively locking said shoe in tooth-engaging po- 
sition in said channel when said lever is moved 
toward said handle. 
9. In a tool of the class described, an elongated 
member providing a handle ai one end and a 
relatively flxed first jaw ai ifs other end, rela- 
tively movable second and third jaws, means piv- 
otally mounting said movable jaws on said ruera- 
ber in spaced relation to each other and to said 
flrst jaw for independent arcuate movements to- 
ward and away from said flrst jaw, a pair of le- 
vers each having one end pivotally connected to a 
different one of said movable jaws and extending 
longitudinally of said handle on opposite sides 
thereof, said handle deflning longitudinally ex- 
tended channels the open side of each of which 
faces one of said levers and the bottoms of which 
are provided with buttress teeth extending in 
arcs about common axes extending longitudinally 
of said handle, a pair of toggle links each pivot- 
ally connected atone end to the intermediate 
portion of a different one of said levers, a pair of 
elongated shoes one each pivotally connected to 
the opposite end of each of said toggle links and 
longitudinally slidable one each in each of said 
channels, said shoes being provided with arcu- 
ately extending butçress teeth adapted to mesh 
with the teeth in their respective channels in a 
manner to lock said shoes against relative more- 
ment in a direction away from said jaws but fo 
permit movement thereof in the opPosite direc- 
tion, and yielding means urging said shoes toward 
.engagement of the teeth thereon with the teeth 
in said charme]s, said shoes being independent]y 
adJustably movable one with respect to the other 
thereof. 
10. The structure defined in claire 9 in further 

combination with cooperating means on said ha 
dle and said shoes for positively llmiting outward 
movement of said shoes in a direction trans- 
versely of said handle. 
5 11. The structure deflned in claim 9 in further 
combination with cooperating means on said 
hanclle and said toggle links for positively mov- 
ing said shoes into locking engagement with the 
teeth in said channels upon movement of said 
lo levers toward said handle. 
12. The structure deflned in claire 9 in which 
said second and third jaws are independently 
yieldingly biased in a direction away from said 
relatively flxed flrst jaw. 
15 13. The structure deflned in claire 9 in further 
combination with means for positively llmiting 
outward movement of said shoes in a direction 
transversely of said handle, said means compris= 
ing opposed longitudinally extending flanges on 
0 opposite sides of said hndle and overlying said 
channels, and laterally outwardly projecting 
lugs on opposite end portions of each of said 
shoes engageable with said flanges upon laterally 
outwsrd movements oï said shoes with respect to 
P.5 their respective channels. 
14. The structure deflned in claire 9 in further 
combination with means for positively moving 
said shoes into locking engagement with the 
teeth in said channels upon movement of said 
3o levers toward said handle, said means comprising 
laterally inwardly projecting fianges extending 
longitudinally of said handle member, one each 
thereof overlying one oï said channels, and a 
laterally outwardly projecting lug on the adja- 
35 cent portion of each of said toggle links laterally 
outwardly of the pivotal connection therebetween 
and ifs respective shoe, each of said lugs engag- 
ing an adjacent one of said flanges upon more- 
ment of its cooperating lever toward said handle. 
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